ABSTRACT Tortrimosaica polypodivora Brown & Baixeras, new genus and new species, is described and illustrated from São Paulo, Brazil. We also describe and illustrate the last instar and pupa and provide notes on the life history. Larvae of the new species are gall inducers on the stems of Microgramma squamulosa (Kauf.) Sota (Polypodiaceae), an unusual behavior and host for a tortricid. Although placed provisionally in Hilarographini, tribal and subfamilial assignment of the new genus is extremely problematic owing to a mosaic of morphological characters, suggesting placement in a variety of different higher taxa. The larvae have a bisetose L-group on the prothorax, and the pupa has multiple rows of spines near the anterior edge of the dorsum of abdominal segments 3Ð 8; both of these characters previously have been reported in the Tortricidae only in Thaumatographa (Hilarographini). Although the gall-inducing habit of the new species is not unique within Tortricidae, it is highly unusual within nonolethreutine lineages.
FERN-FEEDING IS RARE among Tortricidae, with exceedingly few species dependent entirely upon pteridophytes as their larval host plant (e.g., Ochetarcha Meyrick, Philocryptica Meyrick, and Ecclitica Meyrick) (J. Dugdale, personal communication) . Gall inducing likewise is unusual in Tortricinae, although common in some genera in the subfamily Olethreutinae, which includes numerous stem borers that function as gall inducers (e.g., Epiblema Hü bner). Hence, we were surprised to Þnd an obligate fern-feeding, gall-inducing tortricid during studies on Microgramma squamulosa (Kauf.) Sota (Polypodiaceae) in São Paulo, Brazil. Not only does the new tortricid species have an interesting biology but also its morphology is intriguing and perplexing. Features of the larvae and pupae strongly suggest placement in Hilarographini (Chlidanotinae), the early stages of which have been described previously for only one species (Diakonoff and Arita 1981) . The purposes of this article are to describe and illustrate the new genus and species, present notes on its life history, and discuss the provisional assignment of the new genus to Hilarographini. Kraus et al. (1993) conducted a detailed study on the morphology and histology of a gall on the epiphytic fern M. squamulosa induced by the larval feeding of a microlepidopteran, which they incorrectly reported as a member of the family Gelechiidae (Lepidoptera). Subsequent Þeldwork was conducted in 1995 by J. Solorzano-Filho in Bairro do Sumaré , São Paulo, Brazil, during which 500 individuals of M. squamulosa were selected and studied. Galls with last instars or pupae were collected and taken to the laboratory, where they were kept under ambient conditions in petri dishes with Þlter paper until adults emerged. This work yielded adult, larval, and pupal specimens of the lepidopteran.
Materials and Methods
Genitalia preparations of representative individuals were made following the methodology summarized in Brown and Powell (1991) . Illustrations of the genitalia were drawn with the aid of a microprojector. Genitalia illustrations are of a single preparation. Descriptions are composite, based on all available specimens. Forewing measurements were made with an ocular micrometer mounted in a Leica MZ12 dissecting microscope under low power (Ϸ20ϫ); all individuals were measured. Terminology for wing venation and genitalia structures follows Horak (1984) . Terminology for larval features follows Brown (1987) . Abbreviations are as follows: DC, discal cell; n, number of individuals examined. 
Results

Tortrimosaica
Adult
Head. Frons with short appressed, ventrally directed scales; vertex without tuft or crown of scales. Periorbital strip broad, naked. Labial palpus short, slender, mostly porrect, smooth scaled, all segments combined Ϸ1.0 (or less) times horizontal diameter of compound eye, segment III Ϸ0.2 times as long as II. Antenna simple, slightly serrate in male, each ßag-ellomere with two subdorsal clusters of 4 Ð 6 long cilia, cilia length Ϸ4 Ð5 times diameter of ßagellomere; scaling in two bands per ßagellomere; antenna unmodiÞed in female, cilia length Ϸ0.5 times diameter of ßag-ellomere. Maxillary palpus and proboscis rudimentary, the latter unscaled. Ocellus huge. Chaetosemata present.
Thorax. Smooth-scaled; legs unmodiÞed, except male with foreleg hairpencil of 4 Ð5 long slender setae lying along the femur, arising near junction of femur and trochanter. Forewing (Figs. 1Ð3) Abdomen. Dorsal pits absent; no modiÞed corethrogyne scaling in female. Male genitalia as in Fig. 4 (drawn from slide Baixeras 2046; three preparations examined) with uncus short, stout, weakly capitate, naked. Socius short, setose, fused to dorsolateral edge of tegumen. Gnathos V-shaped, complete, arms fused distally into somewhat laterally ßattened, weakly dentate lobes. Subscaphium and hami absent. Transtilla a moderately slender, nondentate, unmodiÞed bridge. Valva moderate in length, broad in basal Ϸ0.3, parallelsided throughout middle, rounded apically; basal Ϸ0.3 with large, open, basal cavity (olethreutine-like); costa nearly straight, well differentiated, especially at base; sacculus ill-deÞned; a large, sclerotized, oblique ßange near middle valva with an elongate, narrow, ventrally-pointed process. Pulvinus absent. Vinculum complete, well developed. Juxta a large sclerotized pentagonal plate. Aedeagus as in Fig. 5 ; slender, extremely long, Ϸ1.2 times length of valva, weakly sinuate, with slightly broadened, simple phallobase; cornuti absent. Female genitalia as in Fig. 6 (drawn from slide Baixeras 2045; two preparations examined); papillae anales moderately slender, parallel-sided, without modiÞed scaling or setae. Apophyses anteriores and posteriores long, slender, both with conspicuous bulb-like swelling near middle. Sterigma a weakly sclerotized transverse band, with a pair of moderately large, elliptical, elevated regions sublaterally posterad of ostium; ostium comparatively large, rounded, well sclerotized along anterior edge. Antrum small, cupshaped, membranous. Ductus bursae moderately short, narrow, frail. Corpus bursae a frail ovoid sac; signum lacking. Accessory pouch and accessory bursa absent.
Larva. Based on four last instars. General: Length 8.7 Ϯ 1.7 mm (n ϭ 44). Head (Figs. 8 and 9) uniformly dark brown, no markings; mandible with four teeth and two setae. Integument covered by spinules; spiracles circular; spiracles T1 and A8 about twice the diameter of the rest; prothoracic shield and anal shield weakly sclerotized. Setal map in Fig. 7 . Prothorax with L-group bisetose on common oval pinaculum anteroventral of spiracle; setae D1 and D2 on common pinaculum on T2-T3; setae SD1 and SD2 on common pinaculum on T1-T3; SV-group 2:1:1. Abdomen with setae SD1 and SD2 on common pinaculum on A1-A8; setae SD1 situated immediately anterad of spiracle on A8; setae L1 and L2 on common pinaculum on A1-A7; L-group bisetose on A9, with setae on separate pinacula; SV-group on abdominal segments 1Ð2, 3Ð 6, 7, 8, 9, ϭ 2:3:3:2:1; SV group on A7 bisetose or trisetose (may be asymmetrical on same specimen); D2 setae on separate dorsal pinacula on A9; D2 at same distance that D1 is from D2; distance D1-SD is less than D1-D2; setae D1 and SD on separate pinacula on A9; single V setae on A1 to A10; crochets uniserial uniordinal on A3-A6, with 11Ð22 per proleg; uniordinal transverse on A10 with 5Ð7 per proleg; anal fork absent.
Pupa. Based on four preserved pupae. Fusiform, typically tortricine in shape, without apical projection. General: Length 6.0 Ð 8.5 mm; brown, without conspicuous sculpturing. Setal map in Figs. 10 and 11. Dorsum of abdominal segments 1Ð2 without spines; dorsum of segments 3Ð 8 with a broad band (multiple ill-deÞned rows) of short spines near anterior edge of segment and a single ill-deÞned row of tiny spines near the posterior edge (Figs. 12Ð14) . Cremaster absent; A10 with four caudal setae on each side, one of them slightly dorsal.
Distribution. Only known from Brazil, São Paulo. Etymology. The generic name is derived from the mosaic occurrence of characters from various higher taxa within Tortricidae.
In general appearance, Tortrimosaica is similar to some species of Cydia Hü bner (Grapholitini) and Hilarographa Zeller (Hilarographini), with a bright forewing pattern and huge ocelli, although the short, broad, somewhat rounded fore-and hindwing shape is unusual. The extremely elongate cilia of the male antenna are somewhat similar to those of Odonthalitus Razowski and Lobogenesis Razowski (Euliini); the scaling is in two bands per segment as in Tortricinae. The labial palpus is extremely short and narrow, reminiscent of some Cnephasiini. In overall structure, the male genitalia are generalized, similar to many Euliini; however, the conspicuous, open, basal cavity of the valva is similar to that of most Eucosmini. The bisetose L-group of the prothorax of the larva and the multiple rows of spines on the dorsum of abdominal segments 3Ð 6 of the pupa are particularly distinct and known previously only in Thaumatographa (Hilarographini), and the pupal feature in two species of Hilarographa from Costa Rica. Autapomorphies of Tortrimosaica include the unusual shape of the uncus, the sclerotized ßange across the face of the valva, and the bulbous swellings of the apophyses anteriores and posteriores in the female genitalia. Material Examined Not Included in the Type Series. Three males and three females same data as that of paratypes.
Tortrimosaica polypodivora
Adult Male
Head. Scaling on lower and upper frons brown; labial palpus brown mesally and laterally; scaling on antenna tan.
Thorax. Dark brown. Forewing (Figs. 1 and 3 ) length 4.1Ð 6.1 mm (mean ϭ 5.5 mm; n ϭ 8); basal Ϸ0.4 maroon-brown with faint orange overscaling, bordered distally by a thin, outwardly-arched, white line; distal Ϸ0.6 brown, except for large subrectangular blotch from costa extending toward tornus, which is concolorous with the basal region. Fringe brown and gray brown. No evidence of a developed system of strigulae on the costa or termen, although a few pale scales present on the costa on each side of R 2 (i.e., between R 1 and R 3 ). Hindwing dark brown, pale cream in costal region. Fringe brown.
Abdomen. Dark brown. Genitalia (Figs. 4 and 5) as described for genus.
Adult Female
Head. Scaling on lower and upper frons bronze; labial palpus bronze mesally and laterally; scaling on antenna orange.
Thorax. Forewing (Fig. 2) length 6.5Ð 6.9 mm (mean ϭ 6.8 mm; n ϭ 8); basal Ϸ0.4 maroon-brown, densely overscaled with orange, bordered distally by a thin, outwardly-arched, white line; distal Ϸ0.6 gray brown, except for large subrectangular blotch from costa extending toward tornus, which is pale maroonbrown. Fringe gray brown. Hindwing orange with broad black border; costal region pale.
Abdomen. Orange brown. Genitalia (Fig. 6 ) as described for the genus. Inmature stages. As described for the genus Distribution. As reported for the genus. Etymology. The speciÞc name is given after the feeding habit on ferns of the family Polypodiaceae.
T. polypodivora is a moderately small, conspicuously dimorphic species. In general, individuals of T. polypodivora superÞcially resemble species of Cydia. Although the wing pattern is nearly identical between the sexes, the colors are strikingly different: males are mostly shades of brown, females are much brighter, with considerable orange scaling, especially on the hindwing. Most males we examined were greasy, so the color and pattern was partially obscured.
All material examined was obtained from galls on the epiphytic fern M. squamulosa from the urban area of Bairro do Sumaré in the city of São Paulo, Brazil. The fern frequently covers the branches of Tipuana tipu (Bentham) Kuntze (Fabaceae), a common ornamental tree in the area. Eggs (scale-like) are laid singly or in small irregular groups (5Ð20 eggs) on the food plant during late spring (OctoberÐDecember). A single female usually lays Ϸ300 eggs. Larvae hatch in Ϸ45 d and bore into a terminal shoot, becoming internal feeders. The entrance hole eventually is closed by plant tissue, and a gall develops with one larval chamber (Fig. 15) . At this stage of gall development, the larval length is 3.0 Ϯ 1.2 mm (n ϭ 506). Only one larva was found per gall, although a plant may support numerous galls. No exuviae were found that conÞrm the number of instars at this stage. In the laboratory larvae were strongly cannibalistic, suggesting that they may devour their exuviae. Although Kraus et al. (1993) reported three instars, this is highly unlikely. In a next stage of gall development the larval chamber is subdivided into two portions, one in which the larva feeds and another in which frass and remains of exuviae accumulate. By that time the larvae measure 6.8 Ϯ 1.8 mm (n ϭ 36). By the end of larval development, the feeding chamber is about three times as large as the frass chamber. Detailed descriptions of the morphology of the gall were presented by Kraus et al. (1993) , who incorrectly reported the gall-inducer as a gelechiid (Lepidoptera: Gelechiidae). Last instars produce a sparse funnel-shaped cocoon inside the gall chamber with a conspicuous exit channel near the plant epidermis where they pupate. Adults emerge in late spring (OctoberÐDecember).
Discussion
The only description of the morphology of the early stages of Hilarographini was presented by Diakonoff and Arita (1981) for Thaumatographa eremnotorna Diakonoff & Arita. The larva of this species is divergent from that of most other Tortricidae in the presence of a bisetose L-group on the prothorax. The L-group is nearly always trisetose in Tortricidae and most microlepidoptera. A bisetose L-group is a characteristic condition of most macrolepidoptera and other families unrelated to Tortricidae. The pupa of this species likewise is divergent from that of other Tortricidae in the presence of multiple, ill-deÞned rows of spines on the dorsum of abdominal segments 3Ð7. The latter condition also is present in at least two species of Hilarographa from Costa Rica for which we have examined pupae. The latter evidence suggests that these two characters likely are shared by all Hilarographini and are not anomalous features unique to T. eremnotorna. However, given the exceedingly close phylogenetic relationship between Hilarographini and Chlidanotini (Tuck 1981 , Razowski 1987 , Brown 1990 , Poinar and Brown 1993 , Horak 1999 , one might assume that these characters are common to both tribes, not just Hilarographini. Unfortunately, the early stages of Chlidanotini are yet to be discovered.
The pupal character described above also is somewhat reminiscent of that found in Phormoestes Heppner (Choreutidae: Millieriinae) (Heppner 1982) , although this feature is considered plesiomorphic for the group by Dugdale et al. (1998) . In addition, the larva of Phormoestes has a bisetose L-group on the prothorax (Heppner 1982) . However, most larval features of Tortrimosaica argue against placement in Choreutidae, i.e., most choreutids have unusually long primary setae; long, slender prolegs; and a trisetose L-group on the prothorax (Heppner 1987) . Also, adult choreutids have a scaled proboscis, whereas all Tortricidae, including Tortrimosaica, have an unscaled proboscis.
The presence of a bisetose L-group on the larva and multiple, ill-deÞned rows of spines on the dorsum of the pupa of Tortrimosaica strongly suggest that the new genus should be placed in Hilarographini. Hilarographini always have comparatively short, strongly upcurved labial palpi with appressed scaling (unlike those of Tortrimosaica), and a huge ocellus (similar to that in Tortrimosaica). However, features of the genitalia argue against this placement. All Hilarographini (and Chlidanotini) possess hami in the male and a "star-burst" signum of spines in the female (although this character infrequently is reduced or lost). Tortrimosaica possesses neither of these features. In contrast, the male genitalia of Tortimosaica are rather generalized, with an open cavity at the base of the valva similar to that of most Olethreutinae. The female genitalia likewise are simple and generalized, providing few clues to tribal or subfamilial assignment. We include Tortrimosaica in Hilarographini on the basis of the shared larval and pupal features.
J. Dugdale (personal communication) reports a bisetose L-group on the prothorax in one or more genera (e.g., Ochetarcha) of fern-feeding Tortricinae in New Zealand. He concludes that endophagous-feeding Tortricinae (mostly Archipini) may have a propensity to lose one of the L setae on the prothoracic, which is never the case in endophagous Olethreutinae. Because no other characters of the adult, larva, or pupa link these New Zealand endophages with Tortrimosaica, it is unlikely that the two are related.
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